Adrenal function and the action of propranolol in surgical stress-mediated insulin resistance of glucose utilization by peripheral tissues in vivo. Inhibition of glucose accumulation in skeletal muscle.
The effect of acute adrenalectomy and the action of propranolol on insulin-stimulated glucose utilization was investigated in an in vivo model of peripheral tissues of the rabbit after evisceration and nephrectomy. The lactate/pyruvate ratios in muscle and blood and the content of energy-rich phosphate compounds in muscle were not altered during the experiments. The results obtained in animals with and without intact adrenals were compared. The insulin-mediated glucose utilization was inhibited by 34% in animals with intact adrenals. In the semimembranosus muscle of adrenalectomized rabbits the parameters of glucose metabolism corresponded to those in the 'resting state'. In the muscle of animals with intact adrenals the content of glycogen was decreased and that of glycolytic intermediates was elevated; free glucose was accumulated in the muscle cell. Alterations of the glucose content in skeletal muscle were inversely correlated with the glucose utilization of peripheral tissues. DL-Propranolol (0.05 mg/kg) administered before surgery i.v. to rabbits with intact adrenals not only prevented glycogenolysis and accumulation of glycolytic intermediates but also the stress-mediated glucose accumulation in skeletal muscle. Propranolol abolished the insulin resistance of glucose utilization of peripheral tissues mediated by the adrenals after surgical preparation of the rabbits.